Introduction
Metal complexes with the C3S5-ligand [1,3-dithiole-2-thione-4,5-dithiolate(2-)] have attracted much interest because of high electrical conductiv ities and superconductivity of their oxidized spe cies [1] [2] [3] [4] . Electron-conduction pathways in the solid state often originate from two-dimensional molecular interactions through sulfur-sulfur con tacts. Based on the standpoint that bulky C3S5-metal complexes can afford new electron-conduction pathways constructed with two-or three-dimensional molecular interactions through S-S con tacts, we have been investigating C3S5-metal complexes with octahedral geometries and found high electrical conductors of these complexes [5] [6] [7] [8] [9] [10] [11] . Particularly, our recent study on the di nuclear rhenium complexes of the [Re2(C3S5)5]2' anion has revealed possible effective conduction pathways even among the bulky anion moieties [12] . Substitution of the C3S5-ligand with the sele nium atom is expected to lead to new molecular interactions of the metal-complex anion moieties through the selenium atoms having extended o r * Reprint requests to Prof. G. Matsubayashi. bitals. Metal complexes with some selenium-con taining C3S5 ligands were prepared [13] , and some nickel(II) complexes with the C3S4Se ligand hav ing the selone group were reported to exhibit high electrical conductivities [14, 15] . This paper reports on the preparation and spec troscopic properties of dinuclear rhenium com plexes with the C3S4Se ligand [l,3-dithiole-2-selone-4,5-dithiolate(2-)] having the selone group as well as on electrical conductivities of the oxidized species. 
Experimental

Materials
Physical measurements
Electronic absorption [18] and X-ray photoelec tron spectra (XPS) [19] were m easured as de scribed previously. The 13C NMR spectra of the [Re2(C3S4Se)5]2' anion were m easured using [NBu"4]2[Re2(C3S4Se)5] with suitable solubility in dichlorom ethane-d2 as described previously [12] . IR spectra were m easured on a Perkin-Elm er 983G spectrophotom eter for KBr disks. ESR spectra were recorded on JE O L ME-2X and JES-FEIX spectrom eters and calibrated with signals of M n 0 2. The electrospray ionization (ESI) mass spectrum of 1 dissolved in acetonitrile was ob tained as described previously [12] . The magnetic susceptibility of 3 was m easured in the tem per ature range 4.2-300 K under the magnetic field of 500 mT using an MPMS SQ U ID -m agetom eter of Quantum Design Co. at the Faculty of Science, Osaka University. Electrical resistivities of the complexes were m easured for compacted pellets at room tem perature by the conventional twoprobe method. The cyclic voltammogram of 1 was recorded in dichlorom ethane using [NBu"4] [C104] as an electrolyte, as described previously [20] .
Results and Discussion
The electrospray ionization mass spectrum of 1 dissolved in a mixture of acetonitrile and dichloro m ethane (1:1 v/v) gave a single peak at 794 m /z (z = -2), as illustrated in Fig. 1 . This suggests the dinuclear form (A) for the [Re2(C3S4Se)5]2' anion, which is similar to the [Re2(C3S5)5]2' anion as con firmed by the X-ray structural analysis [12] . This form of the anion moiety was confirmed by the 13C NMR signals of gand observed around 450 nm and due to metalligand charge transfer transitions [10, 11, 23] at 670 nm appear at longer wavelengths for complex 1 than for the corresponding C3S5-complex. This re flects the lowered LUM O energy level of the [Re2(C 3S4Se)5]2" anion compared with the [Re2(C3S5)5]2' anion based on the similar HOM O levels of these anions, as described above. Fig. 4 shows the spectral change of a dichloro m ethane solution containing complex 1 and vari- (Fig. 5) . The susceptibility of 1.62 x 10'3 cm3 m ol'1 at 300 K corresponds to the effective magnetic mom ent of 1.97 fiB, which is considerably lower as compared with the value (2.45 juB) for two unpaired electrons of the anion and the cation and rather close to that (1.73 juB) for one unpaired electron. This result suggests the presence of a one-electron oxidized [Re2(C3S4Se)5]' anion together with the essentially dimerized T T F + radical cations. The susceptibility obeys essentially the Curie-Weiss law [yM = 0.870/ (T + 238)] in the tem perature range 150-300 K, in dicating a strong antiferrom agnetic interaction among the param agnetic anion moieties. Below 800 o f the inverse 100 K a phase transition seems to occur, resulting in an increase of the susceptibility.
Complexes 1 and 2 have very small electrical conductivities (3.2 x 10'9 and 7.2 x 10'8 S cm '1. respectively) as measured for compact pellets at room tem perature. However, the oxidized species exhibit high conductivities; 6.0 x 10'3, 3.3 x 10"3 and 9.3 x 10~4 S cm"1 (compact pellets, at room tem per ature) for 3. 4 and 5, respectively . The ligandcentered oxidation probably leads to extended S-S and/or S-Se nonbonded contacts even among the bulky anion moieties in the solid state, which con structs effective electron-conduction pathways. A l though this effect of the molecular interactions on the conductivity also seems to be generally similar to that of the [Re2(C3S5)5] complexes (conductivi ties = 10'3 -10"2 S cm"1) [12] , no appreciable posi tive effects by the introduction of the selenium atom into the C^Ss-moiety are observed for the present complexes.
